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(54) RADIO COMMUNICATION EQUIPMENT AND RADIO COMMUNICATION METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To enhance precision of channel 
estimate with respect to a channel estimate device used for a 
DS-CDMA radio communication unit that conducts 
synchronization detection through channel estimate employing a 
pilot signal. 

SOLUTION: An arithmetic circuit 201 obtains a difference between 
a channel estimate value of a known reference signal sent from an 
antenna A of a base station and a channel estimate value of a 
communication channel signal sent from the antenna of the base 
station and a difference between a channel estimate value of a 
known reference signal sent from an antenna B of the base station 
and a channel estimate value of a communication channel signal 
sent from the antenna of the base station. A comparator circuit 
202 receives the differences of the channel estimate values, 
where the both are compared. The result of comparison is fed to a 

discrimination circuit 203. The discrimination circuit 203 discriminates the result of comparison 
based on a threshold value. A transmission antenna transmitting the communication channel signal 
is estimated based on the discrimination according to the threshold value. A weight arithmetic 
circuit 204 obtains a weight coefficient based on the result of comparison and the result of 
discrimination. 
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(57) [5^] 

BI«Btft«Eftff -5 D S - C D MA«UIM SSHKifllO etu 

swims 2 o asb^©T>^^- 
A*63sa*iifcra»#fls^©iiiw(Beflij: N snue 

ift?>ffl[§IIS^IOii±> ttttllB2 0 2tl?,fl 
2 0 3£j££ft.5o Jt«[H]S&2 0 3flt JtlM&Sfttro 



108 



201 



202 



Emm* 



203 



204 



[ftlMII*©«6ll] 

*ft*ft©[||»RJBS«B£bT» 1 ©Jf5£{fi£f#£fH 1 

©}|£tiafc*£j*bT^af£tt*»*^ja#ai:N ft 
& WtiJfBfg 2 CD jf£fl[®li£ffi£««SC«K> 5 ?Hif 

}i£fcO^T©W5y&*fc:aS"3VVT\ »lfiW!B2CDJ6 

[»*S6] igf&©T>^*><^ft^n£«£ft£: 

*ft*ft©lsll*tt»*Jf£bTSI5 1 ©j£j£ffl*#*» 1 

©EHsatfc^S!^ &m©^>^fre>^i£nfc{t j 5- 

*^*-*7>^©we*£!wr4*H^*fca*» 
■rsasfflt^sfcs «na* 1 xv» 2 ©jfetflutwciiMB 

ffi|JffiIfi•tSfflv^TH^lla^©7'>7 : •■^-^5.luBB31^8^ J ^' 

i^?nfc7yfti:o^t©i 1 ©jt^ffii:^ 
2 ©jt*«j:*-&jabT-&iaaiSffl[*»s-&/a*BS!i:N 

cit ma 7 ] argot 1 *>&w«s 6 ©i^rnfrfcB* 
©^^ifsssscf ifcc 41 *w« ii -r * a«4W5feBt 

So 

est $m 8 ] w*a 7 12® ©aft i^*^a k 
[it #8 9] *Mfc©:r>x^fre>*:h,*ftj8«3n;fc 
*ft*ft©iiittttJiR*jf*b-t* 1 <Dmfemz'&zm 1 
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ttft»5»2©@«atsxgk N «iiB»iav».2©«i 
*«*fflv>Tawat»R©7 , >5 i ^-)ti»6fla«3ai«^+*;i' 
fi^sasd \stz7>7-i-zm ft-r 4 t y^jf £xg 

©«l^ffli:*^bT^«l^{it*f#2.-&fiKxgi:^ * 

1 0 ] 7>ft«sxgii, mmm 1 

{B&OTtufBSI 2 ©$£ffi©Jf£1K£&«ft&ttSft*x 

efcx ^©^ffl^ssv^itttrattrtuuii^ tt 

«rr 3 c fc^^h-r sgit$g 9 f34R©*giM»m£&. 

11] mi sum 2 ©aeafc. aev c 7 >t- 
^«;tcooT©«©g*c«-3i>T> jdiav»2© 

H-r-5Cii:^#aht-4W#iM9X(±«*iil 0I3«© 

[»*ai2] «jR©7 > >5 i ^-*»6*n*n336«*n 

fcft^fr & +• *;nc * w 4 B6»#JWflre m 
u *n-?n©ia»ttffi*jf^ b-ca§ 1 ©Jt^fit^fis 
micm^it^xgi:, at&©7>^a>?>i£m£ftfe 
e»a© ^ + *A^©E»R«fcatj£ bT* 2 © 
«£ffi&it£g 2 ©iittJfftiSi^ WEafi^i' 

ais-r *2se 1st, mtm, 1 »vjb 2 ©jt^flatwc 

i:^ 2 ©Ji^fit §^ bT-&«*E£tt*»4-&^xg 

[»ifi©fflffl«:KM] 
[0 0 0 1] 

[^Bj©jgt-?)fe'#^s] *^Bjiis ftosams'^yA 

[0 0 0 2] 

[tJ£*©S^] M^lfS^^^AC*3V>-T, ^5cZ^-tr 

xtttit, Ri-©i{f«T?a8RfflH*«raRfca«*ffa 

H©EHSfflSfil*iC©ii:T*4. CC^TcT^-fe^SiC 
tisv^TCDMA (Code Division Multiple Access) 
fcfck W^»»J*7BSS»©Ci: flWWS^O^^ 
^ **©tf^^ititit^T+^t£o^t 

-k'noftmxihho Xi* YJVfflB&Ti&m (ssm 
A) fc0^t§l|-t)&5o 

[0 0 0 3] — IftCs CDMAWfATtt, tf 

SCSI t) ST 5)ti5fflM5=-V'^.;nr*si , >-ts ii/f F^©e 
j£B&©#JSfc/fcbfcj£fgS#©JfflI (Transmit Power Con 
trol : WtTPCJ:^) tffTfctlSo CDMAilftT- 
tt, ^©a^fA s !lI-©Jl^S[S^&ft*-r5^to^ Sfs* 




[0004] asoBiatt* sfc*ffi«c^3#ft©£» 

T-fi£b<&^ £©&», sfiaa&©tt 

-y^^ft^a-b^feoTajcjiis ir (*s 

^SffiS^MT^S^it) fci&C£bTTPC#fTfcft 
[0 0 0 5] CDMAC*^T, HUHtt*E*fT'? 

O" D S/CDMAtSi/>^M»ftg¥Jgft (WM 
SA) ;WD5i r*-**;i/©Wfi" ft^ft$ft RC9 7 
- 1 6 3, 1 9 9 7 - 1 1) t^ftT^-Si-SS's Ml 

aeyijyWDy h?-ir*;wfriK«b5. erne. 20 

Kfc«t-CSU63*VC ^ SWftS" >#;Ufi#ttW (Weight 
ed Mult i -Symbol Averaging : WMSA) -y-v^l/jf^ 

[0006] i7i±, ^pia^a^WDv h^-v»^.;i/^ 

S©®MBt^ie*«*fc^ffiffl*J*fcj5*-f :7o 
BITS*. aHlfflHTJttN Str-i'Nsi'^SlCN 

It, 7>ft7 0 llfSWtbfcM^tt, MSSfituss? 

s&7 o ar-^ai^ti-fc^'r ^vm^fh^^M 7 
[0007] yw *>>#;w^ a!ffitt«**»e>is 

ffl«*ta^V>T^ J C*;Hf^A s [i]^ft^[HlSS7 0 5, 
7 0 6C*^Tfrbn*o aafiRS^fct, 0^«I^IhI?S 

7 0 5, 7 0 6 tzis^x^nitm&ti^m^xmm. 
®.w>i 07,7 o 8T-mmmfc$n, amman o 

9,7 1 0T-B§H®S&M®bfe±T*> &/W<Z>m*& 
^•figgB7 1 1 C*V>TJft*lt*fiE (RAKEM) £tl 

■So 

[0 0 0 8] *-**;HffeSfSt©IHS4:bT«U l#i 
©^7>^-©n#@©^D«v h©m#gi/>^l/©1g^ 
* WW*U*>tf>*fflJi£fltS"r"fflS (1) 

(2) ©i?C^!), *6Cii!ia©1S»^ny 
B»hJ'>#/i'*fflif^;i:CJ:D, TIBS (3) 

[0 0 0 9] 
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A,(n.m) (1) 

C»2] 

L 

§,(n)=— X h '^- m) (2) 
[»3] 

* 

-CT% ai (51) tiS^^T-SSo ffiH©ffi^ffT 

^©ffiffi^f&I±T-§5o 
[0 0 10] 

[^B^M^biat^-SISM] bfrb&#^ Se3(5© 
#£T? tt, flb^- * *;i/©i£{f «^#1g£fc©T y^r 

T v ^ v> i: V a & -5 o 
[0 0 11] RH^lfi;^D» 

t\ ^n^^- j p^;i/ft^{c^fflbTv>^^ 0 

[0 0 12] £fc, -J&££CDMA-fe;i/5«ig3I{i££g 
fctiU V7 W^Ftf-AStfRAKE^©^^ 

[0 0 13] ^^ttipiPS^JC^T^^nfct*© - ? 

tff 5 d s - c DWAjmam&MK-m^btizisim 
5ER«fc*v>T\ g^^;W£ttT-&<ffe^*;i/©;t 

^©*f JK© |rJ±£ 0 3 £ i: * m & £ t 5 flHxfc C D m A 

[0 0 14] 

X\Biim^ff^X, ?-^^;bJt«©*t^©fRl±«riaS 
Ci:A s T't5^t*Maib*^<£-r5tSofeo 
[0 0 15] -ffc£>*K *«9l©«B»afiSE»±s ItSiJ 

©7 , >^^-*»6-tn-en3*ft*nfc«^4f»&fti»^-t* 
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zmfeLxm i ©ft^ftftftasi i <D®tmfe^&t, 

^•®[Hii^tt^&*^ ut^ 2 (owm^mzw, 2 ©ES& 
jt«* © 4: s mwm imS2 ojfcttt * m ^ t «r sb« 
w»7y : ri-ti>h mmm^ v * ;hm- ft % a t & t- > 

^t^T©* 1 OJt £{fii:® 2 ©Jt^fiti: ft^sS LT 
^Jt^fittftWS-grsg^lSJ:, ftHH-ra^ft^k 

[0 0 16] 

*>6»J»?-+*;WK*S»-S8!E«I#HB«*ftJftttlU 
^fiOIelfltt^ftJi^LT^ 1 ©K£ffiftft«& 1 ©@ 

»«^+ *;i^©E»R»*JiJ£ LTfg 2 ©i&tfift 

f#5^ 2 ©@««j£*s:fc^ mmm 1 »r« 2 ©m «fit 

s?tife7yftcoi>t©i 1 ©jt^flikft 2 ©jf ^ 
«[fcft-&fiKUT-&d»6««[ft»6-&j5a^afc, ftim-r 

5«^ft^5c 

[0 0 17] £©*fl«:J;*itk a«ffl^*»tt8R©7> 

y^-ftfifiu -r^T©T>^^-*^^jffli^-v^;uM^As 

«7>^ft#i£bfc±T% WJ»^-+*;H8^©IhHSWI 

^{Bt&ff3^*;Wf^©®M£*{i£ft^rfs©T\ 

[0 0 18] *%i!S©M^©ffi«Cffi3ttiratt&K 

mcuwc^Ts 7>Ti-m^mt. mam 

1 ©flBEffitfttfflJE* 2 ©Jf 5gfit©}f;i£ffiMft«!&#<6 

a»©^fle6ftsv^jt«-r4tt3R* 

ft*di-5*figftS5. 

[0019] £©«)$£ J:ntf, £ 1 SVSB 2 ©ft 5£fi£ 

*»&*»e>nfc«»©«^flssftsv>tifc«u aaas 
[0020] *^b^©^ 3 ©iBttcft sjftiaaffisn 

fcfcs »2©JB»lc43^Tx fc^ifctHi*** 
Bf*©b*v^flftfilTtf»*»^t:7>5 t ^-ftif*ba:c^ 

B©js^i-*UMifta4. 

[0 0 2 1] d©«j5g{c«tti(^ a«^-^*;i/fflElilfiBt 

^^©^©©{iiigfitfffi^®^^ t>-rn* i ©7'>7 1 
^- 6 sats nfeswu*- * *;nt^©iattff Sft^so 
xttafl^+^ciHiisJtSfltfcifc 
«Ebt, i^rn©»jffli^+*;HB^iHiwisfist»n!i<ff 
©SKT-fes^t^ afS5 i ^*;i'* J ^-rn©7'>7 i 



>^^-?i^ftff*t>^^©T% ^jfe5*:jDaftia»-r« 

s ^j«tJ:-3T*»Ao"ClHl«at*IB**»jfiT 
"T4 d. i: ftfiSjM- 5 £ fc i> T*£ 5 D 
[0 0 2 2] *^©^4©^®{'^?.SS«S31fgSg 

»2©ffi»fc:*vvt, Wt3MS#, fitjf3ifc!!Stif£JK# 
Bte© b*V^ttftjBit 5»&C7 , >5 l ^-ftJf3£-r* h© 

[0023] ^©flijEacjinttN v^-rn*©7'>^^-* 1 

7>7 L i-%mfeT%Z.tib i X%Z> e 
[0 0 2 4] *^©^5©^#t^5M^l«^H 
lis jBl4>&»4©V^n*>©JB«t:*iV^Tx SIM 
^2©Jt^ftt, &VC7>^}-^fco^T©*|j£*&* 

cat^r, »isv«2©«sffl[ciiyic-j-a**«ft 
ftiwi-*-sa*S[Ht^«ft*«fr*«fiiEft»«. 
[0025] c (Dmmz. Afttf, as 1 2 ©«£« 
*6*«&&nfea*flHR*flW-r*©t?, y>7-)-mjt 
©em^w/xttiii«9tsgtt©fi«flEt:jicii ^tz^mm 

Jlgfi J&ft «t VHIJBtft»ft fr* 5 3 1 ifiX £ S . 

[0026] *mw<Dm6<DMmizmz>mtmm$&m 
i±s *jR©7'>5 i ^-*e)*n*na6fi*nfc«-9<)»6»iw 

@«ttJBftif£b-C!B 1 ©flt£filftf#3!fi 1 ©@!»E« 

fat, ts»©7 , >9 i ^-*>e>S£«*nfcfi^*»&afi^ 
v*;u©^©ia»R«ft}fetuTSi 2 ©jt*fflft#s^ 

t >^ ±<d mm*, ft g*-r swtf ft •& js«f 

Si, mm 1 »V» 2 ©ti^«3evCmifBftiJWi^ft 
m ^ Xm%WLWi<D7 y^j-frZ ffi%5M.m 7 * *M9^r* 

kft-&fi6UT-&riat^ffift»s-&figfakN ft^ctt-s 

[0 0 2 7] i©«J«t±nas 7->7")-igl*)&*.0!ffl 

7>^i-mm?-**fr<D®B&fem.£-&f$.Lx 

■5) SB^cfctfTSS. C©fcto, iiJiSl^HflETT- 
frits BIWtMJ[ttlift|qr±-rSii:4«-e*5. 

[0028] *ma®m7 <DmwL£&z&{mM$iw 
i±s ^ 1 *» e.^ 6 © v%rn^©istt©ffiaaa(ssBftiii 



[0 0 2 9] £ft&©lft$CJ:iltts WXm&W3<DH6 

[0030] *ftK©&9©^cft«ffitta{i#& 

B«tt»*Jf£LT» 1 ©Jf£tt*»*» 1 ©H&tfgSg 

*;M>»^©Ei»RJRfcii*LTjS 2 ©jt^fitsftssg 

2 ©HtfJUf £xg^ giftBg 1 JSKrtS 2 ©JtsMrtcffiV* 

tiTy^i-Vi^XOW, 1 ffiffi^fiti:^ 2 ©jf £ffiti:£ 

[0 0 3 1] £©#*££ ititeE, SifHfflWtlSOTV 
y-^-ftflBit, t-^T©7>^^£frJW5^*;W§-9# 

»«*n, a«^**;iHi*pr>5 i :*-£«j?>«M.Tjas 

[0 0 3 2] ##gHJ§©Sg 1 0©16f*£ffi£ftiKaft2rtt 

tts il 9 ©<§«£& V>T^ T>^^Jf^Xig{±, Suia^ 

1 ©Jt^ffi&tfitufBifi 2 ©^&©JE£{g2&tHfc£tt> 
[0 0 3 3] £©#»£ iftii, m 1 #t>*35 2 ©J££fit 
[0 0 34] #&BJ1©SI l l ©^t^5^^31f§*& 

j(S9XttJii o©jsat*v^ ai2aw»2ffl«i 

[0 0 3 5] £ ©£*£ IZ Xtlii, % 1 &xm 2 ©ft^fjt 

nc J: 0 x <t 5 IEBi&lHHSifS&fe «t EWB'ttStefr & o 
[0 0 3 6] #3*Bj§©g* l 2 ©JBftfc:ft£ j)Klga<B£& 

tt, «^©T>^^-*?,^n^ti^{f^nfe«^*e»^J 

@*BKJB*}t«UT* 1 ©#t5£ffi£f#S3§ 1 ©0«t^ 




1»*;HS^fflEI«!ttt«*J(beLTiS 2©»£tt&ftS£ 

2©@i^i^x?ii:, lStnBaflt^+^uw^says-j-a 

ituiBfi 1 Stffg 2 ©^£fi&tf Kbub38sIJ$i«^£ 

ffl ^ x mmm.WL(DT yj- & mtmm?- + *;na^* 
■^thtz-Ty^iz-o^xom i ©jf5£fii:S§ 2 ©ft^ftt 

[0037] d©*ftfcj:nif, t^t^-to &«*.©*! 
flns^©ess« d ciBH-r *aja»«©3a6fi7 , >5 i ^izj 

T >7=-i-(Dfflffl?- *;i/©@Hja®£ffl[ bT b £ 
■5) ZCDtz&bs ZQM^m&XT 

[0 0 3 8] WT, #»lil©l^ffl»»Co^T»ttl8I 
JiJfeIaIES©«fc«*w-*-^ay^BItJ*-6- £fc> HI 3 

01 t^-r»t«^sfcM^a«^ff^a«sb^ 

&m^xnm<DBmi&m.wrz>o 
[0039] zmmomm-ctts T-^^&ossec 

&©esjfte* i/ncfii*cu m%<D$m.mxmm 

T §OTD(Orthogonal Transmit Diversity) £SUBt~ 

[0040] ^©a^ wOT^+^^^fessw^-f^^ 

04 (a) t^fid*^— vr-^ii-rso -r&t) 
bew*^-* w n f 4 o i ^-t^t© 

T>7-i-A, B (CCCIi2o) A^^ftU ^©ftfe© 
ftiJ®ff^4 0 2Sm^©HJBXti'^->Tf3S«-r*o 

[0041] s& % a«^^^;Ht^^2ifs-r5«-gr, 
« \m 5 1 ^ -r «£ a 3&sasxHy < * - > t- s 8 

t&i)%^ *E»#JB«-5 (WD!i h/l-f-) 5 o law 
0 2SiR— fl<]{-V , '-rtLA i ©7>^^-A J B*^ 

[0 0 4 2] ±IB©J:^^«^^->-e^f^A- 

o i-ei/uy^//^7Wi/jBft*n* (-^t-a, 2^ 




b?nt7>rt3 0 5a, 3 0 5 b*>e>i£{§£tl3o 
[0 0 4 3] a«^-+*^/©3S««*ttx e^p#Mi^- 
k.&m.£tltz&, t*— ISSUES 3 0 6 Cj££ft> t 1 — 
*^Hl£lE§3 0 6T-gfa£ft> &HKXII!eIB3 0 7TBr 

^{§0^3 0 4t7'y^>A-b^nt7>ft3 
0 5a3Z.i±3 0 5b*>£>j£{i;*ft5 o £©<£? £ L,T3I 

«£ftfc«^Ji> 0 1 cm*«»ii«SE« 
[0044] hi t^-r»ajffifs^at**30T, t >^ 

tlOl T-S«bfcff^(±> MKSMIbIESI 0 2f^ 

0 3 a, io sbt*^ xkim-zihrnrnzntzm 

YVJ^Z 10 3 al± N aiBS!07>ft3 0 5 a 
1 0 3 cfci\ l*iS!S07>rt3 0 5 a3Z.f± 

3 o 5 h&%mmisfrtz.mm^y*Km^*mm.-t 

[0 0 4 5] ^^©vyf H7-f ;t/^ 1 0 3 a~l 0 

3 c t-Mffifc^a^nfcff mz-zti^enn 1 ~ie 3 on 

ttffi£mft 10 4~10 6tl?»titv EHSBtitWTft 

mssi 0 4~i 0 6©*tssgnt};:s-3v^ affiles* 

[0 0 4 6] ji«7>^^-Jt^[3!^ 1 0 8 tiu £S 1 ~H 
3ffl|Hl||fiSIiBSl 0 4~1 0 6#>ip©jfJ&ii§lil£ffl^ 

TBf«©»*ftfT*5awnHi»2 0 1 mn®&2 0 

1 c*B-**«e**tttt-r«]ttti5ie2 0 2 jt« 

UK 2 0 2C*tfaHrfSSSB*fc3£r3V'»T7'>7 ! -^f3ecD 
«££fT&5fl*lHlE§2 0 3i, tttfe[§B2 0 2(D&Sk 
i:^l~^3(D[Eli^f6^lH]ESl 0 4-1 0 6fr£©#i£ 
e*fc£^Ta*^S*tt4*#*«IK2 0 4 i: 

[0047] %m-ryri-m£.MBu o 8T-f#^n&T 
>^^-j^fl«avs*»»tt-&fl8iai»i o 9tase>n 
i^msi o 9t-{±s T>^^-je£flMtRu«*« 

S&l 1 0£&e>nT> ^£T'g3Ig§l 0 7T-jiMI£ 
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t ©rax- mttommztis . 

[0 0 4 8] ±IB«fig&WrS^^iffl^«(D» 
f££oV>T8MB1~S. 1 0 3a~l 0 

3 c x-mmmm^tirz^mm^. ?n?nm 1 ~sg 

3 ©Itfjaf ^ESS 1 0 4-1 0 6Cj8&nT> lilUf^ 
ififft£t>tl&o rfcfcfc, £ 1 ©HIH&EEIB 1 0 4T 
<±> Sttl07>ft3 0 5 ai>e.Sf8$nfeWf t 
*;U»9CoVVt©0«SSESfT&V\ fg2©[3«§tfi;£ 
IbI&1 0 5T-Jis »*«©7'>7 1 ^-3 0 5 hfr<z>mn£ 

fffto, $3©@|fg§£[£]&l 0 6 T?tts Sttl© 

©T'V't^S 0 5 a»±3 0 5 b*»6ja&»<*ftfc»<B?- 

£U a{t^*Mi^C^T©T>^:H0#x.* s ;* 

[0 0 4 9] dClT\ EMSBf^SOWBfcLTtk n 
#g©.xny h©m#g->>^;p©l/'^l©iS*l£t5c{i 
^■S±fB^ (1) k-TSfc, nfSWD9h;o9 
*©l/**B©®«86SMl±±ie5£ (2) CLfctfot 

y^m^mi o 8©si»ie]ss2 o i\zm*>nz>o 
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